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(54) INK JET HEAD 
(57)Abstract: 

PURPOSE: To remove the heat strain or deformation 
generated from the difference in the coefficient of linear 
expansion between members at the time of operation. 
CONSTITUTION: In an ink jet head injecting ink droplets by 
the pressure waves generated by pressing a plurality of 
parallel passages 3a having nozzles 6a by the piezoelectric 
strain of piezoelectric element 2, the substrate member of 
the substrate 1 having the piezoelectric element 2 becoming 
a drive part fixed thereto is constituted of the same 
material as the piezoelectric element 2 to eliminate mutual 
thermal expansion difference or constituted of ceramics 
having the coefficient of linear expansion near to that of the 
piezoelectric element 2 being the drive part. Further, as the 
ceramics, one having heat conductivity higher than that of 
the substrate member, for example, stainless steel is used 
and the heat diffusion of the substrate during use is 
improved to enhance the heat stability of the substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The passage plate which has two or more passage which has spacing to each mutually and was 
arranged in it in parallel to the longitudinal direction of the passage where the nozzle was connected, In 
the ink jet head which consists of the piezoelectric device used as the mechanical component which 
changes the volume of said passage and makes ink inject from said nozzle with a variation rate, and the 
substrate which carries out junction immobilization of this piezoelectric device this passage plate — 
joining — piezo-electricity — Said substrate is an ink jet head characterized by coefficient of linear 
expansion considering as the coefficient of linear expansion of said piezoelectric device, an EQC, or the 
substrate member of the coefficient of linear expansion near it. 

[Claim 2] The ink jet head according to claim 1 characterized by making said substrate member into 
ceramic material. 

[Claim 3] The ink jet head according to claim 2 characterized by making the thermal conductivity of the 
ceramic material as said substrate member into 2-7 kcal/mhdegree C near ordinary temperature. 
[Claim 4] The ink jet head according to claim 1 characterized by using said substrate member as the 
same material as the piezoelectric device of said mechanical component. 

[Claim 5] The ink jet head according to claim 4 characterized by calcinating said substrate member to 
which said substrate member and piezoelectric device were really fabricated, and were really fabricated 
for the same material, and a piezoelectric device. 

[Claim 6] The passage plate which has two or more passage which has spacing to each mutually and was 
arranged in it in parallel to the longitudinal direction of the passage where the nozzle was connected, In 
the ink jet head which consists of the piezoelectric device used as the mechanical component which 
changes the volume of said passage and makes ink inject from said nozzle with a variation rate, and the 
substrate which carries out junction immobilization of this piezoelectric device this passage plate — 
joining — piezo-electricity — The ink jet head characterized by making into the piezoelectric device of a 
mechanical component, an EQC, or the coefficient of linear expansion near it coefficient of linear 
expansion of the passage member which constitutes said passage. 

[Claim 7] The ink jet head according to claim 6 characterized by using said passage member as silicon. 
[Claim 8] The ink jet head according to claim 6 characterized by making coefficient of linear expansion 
of said passage member and substrate member into the coefficient of linear expansion near a 
piezoelectric device. 

[Claim 9] The ink jet head according to claim 7 characterized by using said passage member and 
substrate member as the same material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an ink jet head, more, even when environmental temperature changes to a 
detail or long duration use is carried out, the formation of a form status change and distorted generating 
of this invention are small, injection of an ink droplet is stabilized, and it relates to the material 
configuration of the head from which the printing image of high quality is obtained. 
[0002] 

[Description of the Prior Art] The ink jet head of a mold on demand generates a pressure wave in the 
passage which has an injection nozzle, is based on the principle which makes the ink of a complement 
inject as a drop by this pressure wave, and only when required for record, it is a head for record which 
makes ink inject. 

[0003] The fundamental ink jet head (it is only henceforth called a head) of a mold on demand The 
nozzle plate which has two or more nozzles, and the passage plate which has two or more parallel 
passage which attaches this nozzle plate at a tip and is open for free passage in the common liquid room 
of ink, According to the parallel passage of a passage plate, it has two or more slots, and consists of a 
piezoelectric device for giving a piezo-electric distortion to the passage which corresponds according to 
a picture signal, generating a pressure wave, and making an ink droplet inject from a nozzle, and a 
substrate which fixes and supports this piezoelectric device. Although the miniaturization and the high 
definition are advanced also in the ink jet printer in recent years, in manufacture of the head which 
consists of two or more members, all have depended most junction between members on adhesives. 
However, on the class of member to join, and the relation of bonding strength, most are heat-curing 
mold adhesives, such as an epoxy system, and, as for the adhesives to be used, heat-treatment in the 
thermostatic oven etc. is inevitably performed in a head manufacture process. 

[0004] Drawing 6 (a) and (b) are drawings showing the bonded structure of a piezoelectric device and a 
substrate, and the piezoelectric device 1 1 and the substrate 12 have fixed them with the heat-curing mold 
adhesives 13 of an epoxy system. However, if stainless steel (henceforth referred to as SUS) is used, and 
it is plate-like mutually before adhesion as shown in the (a) Fig., but a piezoelectric device 1 1 and a 
substrate 12 heat the substrate 12 of the conventional ink jet head in order to carry out heat curing of the 
adhesives 13, for a differential thermal expansion, as shown in the (b) Fig., it will curve, and will fix in 
this condition. Thus, when the coefficient of linear expansion of the members to join differs greatly, in 
case it is heat-curing processing, deformation and distortion are produced, and there is a possibility of 
hardening as it is. In a manufacture process, the bonding strength of about [ becoming the error of a trim 
size ] and a joint will fall, and such distortion and deformation will cause the situation of exfoliating 
further. 

[0005] Moreover, thermal distorted generating of a head is produced at the time of a head drive. That is, 
a piezoelectric device emits heat by the energy at the time of a drive, calorific value is proportional to 
the number of nozzles to drive, and drive time amount, and temperature becomes high according to 
calorific value. Drawing 7 is a graph which shows the relation of the amount of displacement by the skin 
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temperature of the piezoelectric device to head drive time amount, and the thermal expansion at a head 
tip, and deformation of a head also becomes large in connection with this temperature rise. Although the 
temperature rise produced by injection of ink is reaching the ceiling in a certain amount of place, and a 
deformation degree is small compared with the time of heat hardening and it ends, considering that 
deformation takes place at every drive, it becomes a problem considerably in respect of the injection 
stability of ink, or the long-term dependability of a head. 
[0006] 

[Objects of the Invention] This invention was made in view of the above-mentioned actual condition, 
and aims at removing un-arranging [ which is produced at the time of employment ] in the list on the 
process which happens from the difference in the coefficient of linear expansion of the member which 
constitutes a head. Most, by using the piezoelectric device from which deformation poses a problem, and 
a substrate and the member to which it had the coefficient of linear expansion near a piezoelectric device 
in the list paying attention to the piezoelectric device and the passage plate, deformation and distortion 
are reduced and, specifically, improvement in injection stability is aimed at in the quality list of a head. 
[0007] 

[Elements of the Invention] The passage plate which has two or more passage which has spacing in (1) 
of each mutually, and was arranged in it in parallel to the longitudinal direction of the passage where the 
nozzle was connected in order that this invention might attain the above-mentioned purpose, In the ink 
jet head which consists of the piezoelectric device used as the mechanical component which changes the 
volume of said passage and makes ink inject from said nozzle with a variation rate, and the substrate 
which carries out junction immobilization of this piezoelectric device this passage plate — joining — 
piezo-electricity — coefficient of linear expansion used said substrate as the coefficient of linear 
expansion of said piezoelectric device, the EQC, or the substrate member of the coefficient of linear 
expansion near it — further (2) — having made said substrate member into ceramic material in the above 
(1) — further (3) ~ having made the thermal conductivity of the ceramic material as said substrate 
member into 2-7 kcal/mhdegree C near ordinary temperature in the above (2) — further (4) — having 
used said substrate member as the same material as the piezoelectric device of said mechanical 
component in the above (1) — further (5) — having calcinated said substrate member to which said 
substrate member and piezoelectric device were really fabricated, and were really fabricated for the 
same material in the above (4), and the piezoelectric device — or (6) The passage plate which has two or 
more passage which has spacing to each mutually and was arranged in it in parallel to the longitudinal 
direction of the passage where the nozzle was connected, In the ink jet head which consists of the 
piezoelectric device used as the mechanical component which changes the volume of said passage and 
makes ink inject from said nozzle with a variation rate, and the substrate which carries out junction 
immobilization of this piezoelectric device this passage plate — joining — piezo-electricity — having 
made into the piezoelectric device of a mechanical component, an EQC, or the coefficient of linear 
expansion near it coefficient of linear expansion of the passage member which constitutes said passage - 
- fiirther (7) — having used said passage member as silicon in the above (6) — further (8) In the above 
(6), it is fiirther characterized by to have made coefficient of linear expansion of said passage member 
and substrate member into the coefficient of linear expansion near a piezoelectric device, and using said 
passage member and substrate member as the same material in (9) above (7). Hereafter, it explains based 
on the example of this invention. 

[0008] Drawing 1 (a) and (b) are drawings for explaining an example of the structure of the ink jet head 
concerning this invention, drawing (a) — a sectional side elevation and the (b) Fig. — the partial 
diagrammatic view of the B-B line view sectional view of the (a) Fig. — being shown — the inside of 
drawing, and 1 — a substrate and 2 — a piezoelectric device and 3 — for an ink feed hopper and 6, as for 
a printed circuit board (FPC) and 8, a nozzle plate and 7 are [ a passage plate and 4 / a common liquid 
room and 5 / an up septum and 9 ] guard plates. 

[0009] The head shown in drawing 1 carries out thermocompression bonding of the substrate 1 which is 
equal to the coefficient of linear expansion of a piezoelectric device 2, or is in abbreviation etc. by 
carrying out, and consists of a material of coefficient of linear expansion with thermosetting epoxy 
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system resin, and joins. The piezoelectric device 2 is divided into non-driving piezoelectric-device 2a 
and drive piezoelectric-device 2b by 2d (space) of two or more slots parallel to a longitudinal direction. 
He is trying for a deformation amount to become large to the same applied voltage by making thin 
thickness of the piezoelectric device which a piezoelectric device 2 is the thing of a laminating mold, 
and has and drives beforehand electrode 2c parallel to a substrate 1 by which parallel connection was 
carried out. FPC7 is connected to a piezoelectric device 2 so that a drive power source may be impressed 
only to electrode 2c of drive piezoelectric-device 2b. 

[0010] Each drive piezoelectric-device 2b counters with two or more passage 3 a of each parallel to the 
longitudinal direction of the passage plate 3, and is joined through the up septum 8. The end of passage 
3a is open for free passage in the common liquid room 4 which has the ink feed hopper 5, supply of ink 
is received, and the nozzle plate 6 which has nozzle 6a corresponding to each passage 3 a in the other end 
is joined with the guard plate 9. 

[001 1] Thus, if drive piezoelectric-device 2b drives the constituted head with the electrical potential 
difference impressed through FPC7 from the drive power source according to a picture signal and a 
piezo-electric distortion arises, corresponding passage 3a will be compressed, a pressure wave will 
generate it, and an ink droplet will be injected from nozzle 6a. Next, the head constituted in this way 
explains the example which this invention it is made for a thermal strain not to receive constituted and 
illustrated including the cure with which it was carried out conventionally for a comparison. 
[0012] Drawing 2 (a), (b), and (c) are drawings for explaining a difference of the cure at the time of the 
heat hardening of the piezoelectric device of the former and this invention and a substrate, and the cure 
according [ the cure of the former / Fig. / (a) / and the (b) Fig. ] to this invention and the (c) Fig. explain 
the distorted generating situation by this invention. 

[0013] (a) As the cure against deformation at the time of the conventional heat hardening shown in 
drawing, a thermosetting epoxy resin is applied to the top face of the SUS substrate 12, a piezoelectric 
device 2 is carried, and a top face is further covered with the epoxy resin and high-melting silicon rubber 
sheet 14 which are hard to paste up by elastic material, and the pressure plate 17 of a fixture 15 tends to 
be ****ed, 16 tends to be rotated, regularity tends to bind tight, and it is going to pressurize equally by 
**, and is going to prevent deformation elastically. However, by this approach, since it is joined while 
considerable stress had started internally although deformation is not seen in appearance, since it is fixed 
to the fixture, it may deform, just as it removes a fixture 15, and exfoliation for the joint of a 
piezoelectric device 2 and SUS substrate la may arise depending on the case. 
[0014] On the other hand, the (b) Fig. by this invention is an example when using a ceramic for the 
substrate member 1 . Although a ceramic has the thing of various components, such as an alumina, and 
barium titanate or silicon nitride, by the application, coefficient of linear expansion is 0.5 - 10x10- 
6/degree C, and shows the value quite near coefficient-of-linear-expansion [ of a piezoelectric device 2 ] 
2 - 4xl0-6/degree C compared with 10 - 20xl0-6/degree C of metals, such as SUS. Distortion and 
deformation which come from the difference of coefficient of linear expansion as shown in the (c) Fig. 
can be suppressed to min by choosing that to which a difference with the coefficient of linear expansion 
of the piezoelectric device 2 to be used becomes the smallest from such inside. That is, since a 
piezoelectric device 2 and a ceramic substrate 1 are in **** etc. by making it an arrow head LI and L 2- 
way to unit length respectively and the thermal expansion of die length arises, shearing stress does not 
carry out ****** generating in the plane of composition of a piezoelectric device 2 and the ceramic 
substrate 1, therefore it does not curve. 

[0015] Furthermore, if coefficient of linear expansion is equipped with sufficient reinforcement and 
rigidity to use it for the piezoelectric device 2 for a drive as near and a substrate and is clear and is, it is 
possible at other members. For example, silicon etc. is coefficient-of-linear-expansion 2.8 - 7.3x10- 
6/degree C, and shows the value still nearer to the coefficient of linear expansion of a piezoelectric 
device 2 rather than the ceramic. Furthermore, if you want to make the difference of coefficient of linear 
expansion into zero completely again, it will be using a substrate 1 as the same material as a 
piezoelectric device 2. 

[0016] Drawing 3 (a) and (b) are drawings for explaining other examples of the ink jet head by this 
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invention, and the (a) Figs, are a substrate and a form according to piezoelectric device, the (b) Figs, are 
a substrate and piezoelectric-device one apparatus, and they give the same reference number as drawing 

1 to the same part as drawing 1 which acts. 

[0017] (a) Drawing is what formed the quality of the material of a substrate 1 in another object as the 
same piezoelectric device as the piezoelectric device 2 which is a mechanical component, and joined 
each, and there is no coefficient-of-linear-expansion difference. Thus, although it is realizable by using 
the piezoelectric device 2 used for the mechanical component also as a material of a substrate 1, heating 
junction of the piezoelectric device 2 and substrate 1 of a mechanical component must be carried out 
with a heat-curing epoxy resin in this case. However, even if it does not carry out heating junction, the 
part which is equivalent to the member of a substrate 1 in the phase of calcinating a piezoelectric device 

2 as shown in the (b) Fig. can also be made together. 

[0018] As mentioned above, respectively, although it explained making small a coefficient-of-linear- 
expansion difference with a piezoelectric device 2, and preventing the heat deformation at the time of 
junction and use by using a ceramic as material of a substrate 1 , since the heat dissipation from a 
substrate 1 will be promoted if higher than the thermal conductivity of a piezoelectric device 2 and SUS 
whose thermal conductivity of this ceramic substrate 1 is the conventional substrate material equally, 
coefficient of linear expansion can consider as the head stabilized more. 

[0019] Drawing 4 is drawing showing the thermal conductivity of various ingredients, and if it is the 
ceramics of the thermal conductivity higher than SUS near the ordinary temperature, its heat dissipation 
effectiveness is large. Generation of heat at the time of a head drive can be controlled by heat dissipation 
of a substrate like a metal substrate by choosing what used silicon carbide and an alumina as the 
principal component as ceramics with high thermal conductivity, and using this in ordinary temperature. 
Furthermore, it can say that rank **** of an ingredient are the same also about the passage plate 3 from 
problems, such as ******. 

[0020] Drawing 5 is drawing for explaining other examples of the ink jet head by this invention, and if 
the passage plate 3 and a substrate 1 are created with the same material, for example, silicon, as shown 
in drawing, the thermal-expansion effect of a piezoelectric device 2, the passage plate 2, and a substrate 
1 not only becomes small, but it can suppress considerably the distortion and deformation of a 
piezoelectric device 2 by vibration. 
[0021] 

[Effect] According to this invention, there is the following effectiveness so that clearly from the above 
explanation. 

(1) Effectiveness corresponding to claims 1-9 : since distortion and deformation which take place from 
the difference in the coefficient of linear expansion of a member are controlled, the precision and the 
yield of a head become good. Moreover, since ink injection stability also becomes good, stable injection 
of ink is attained also on severe drive conditions, such as a drive with the high voltage or high 
frequency, and a drive by high temperature. 

(2) Effectiveness corresponding to claim 2 : since the coefficient of linear expansion very near a 
piezoelectric device is shown, a ceramic tends to expect the above-mentioned effectiveness, and since it 
is more nearly lightweight than a metal, it can attain lightweight-ization of the head itself. 

(3) Effectiveness corresponding to claim 3 : generation of heat of the piezoelectric device at the time of 
a head drive can be eased from circulation of ink and both sides of the heat dissipation from a substrate, 
and effect of the head configuration member on drive generation of heat can be made small. 

(4) Effectiveness corresponding to claim 4 : the junction process of a piezoelectric device and a substrate 
in a head work process can be skipped, and a head can be created with the smaller number of 
components. 

(5) Effectiveness corresponding to claim 9 : since it is the thing of the completely same quality of the 
material and a piezoelectric device is put, distortion and deformation can be suppressed rather than the 
time only of a passage plate or a substrate. 
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[Drawing 7] 
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liyX/W7°W— K 7liXy VhSt (FPC) , 8te 

[00091 oaif-* ufc^ m, jEmm^F 2 ©^ 

<b#5S« 1 t Sr^Wk14©^^=¥v'^«fI@{cJ; 

*L-cg^-L7c: *>©-?<&£„ S£«^2{*, S9^rAe 

W/<£«f$:©SI (SK) 2 d let 9 ^KtftBEm^^ 2 a 
i: ^BiJBE®^-?- 2 b t ic m.W btiXi, » 5o JEE®^ 2 

I*, as^©t.©^«>s«i i-Wf3e?us!i^*^fc 50 



t x-m—(Dmam±{cM lt3?«#:*:# < & 3 <t 5 u 

TV^o ff«^ J ?-2(c«:, Ii£biif2b©tffi2c 
Id ©^IB»S2®#: ^3iD $ tv?> i5lCFPC7 $ *b 

[0010] 3-* OKttfffttR?- 2 b «SK«3 ©fi 

8£4t-L-C«-a-;*n5„ 3 a ©-Sftt*, 

a 5 *mirZ>&Wim. 4 rags ur-r >^ ©{»*&&§ 

It, f&SSl4#* ©«tK 3 a V X/W 6 a Sr^firr 

3 y X^v- h 6 *s«fl« 9 t b h tc^$^^■x:v^ 

So 

[0011] r. © «t p Kfllj^SHfc'v ;y KJi, @J«fe{t-§- 
^t¥ofc)Pttttil^P> F P C 7 Sr^b-CPP*P$^^«ffi 
{c.t 9 P»iim^ 2 b £ fc > 

*TJS:-rSJ!itB& 3 a «ffi«g$ttTJ3E^^dS%^ y X/W 
6 a itMV^ifcdSPafcfStuS. £>Cl-, r©<t5»c«^ 

[0012] 132 (a), (b), (c)te, $£&b&& 

W1-2>tzLtb(DmX'$>'9 % (a) ®teftte<Ott%t, (b) 
(c) EKi^MtcJcSSi©^ 

[0013] ( a ) Hfc*i-«*©«n«fflHbi*oaE»# 
jfc-era:, S U SSfil 2 <0±m\z.m&Ht&m$*i*'W6% 
Sr^bTjE«^2Sr«-Br, _h®(c#14«-ea: 

1 4S-jRt, f&Jrl 5©}f^«[l 7S:*aCl 6Sr(Hlf6b 

-^©iK*5)#(tflE-c^{cADjEbr, w&mz&m&pj 

i^Tv^^fc^^>lc^BW^c«^^i^,t>i^/^^^t)©© > ^ 
f2tSUSSfil a £©&-£-gB#©fJ*iaS£C5i<!: 

[ooi4] r^tc*fL. (b) mn. m 

»tto.5~ioxio' < /ic-e*9, SUS^Jg© 
1 0~2 0 x 1 0" 6 /'C{CJt'<T/i^*)JEm^2©i|| 

wmm&2~4 x i o" 6 /'t;{C}av^sr^-r t , rsv^ 

fe"p^e>. {£«-r5flt«^2©i^5S#IS:i:©^j55«: 
t/h$</j:-5t©^jS-S:^ ti-ioT, (c) 0t^-f- 
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«1 fc©&-£ffi-er 9&;fias%A/^&iH\ tto 
[0 0 151 HK N i»JS5!5#^S|BK)fficOJffim^2JC 

£*.v^ft&lf. fft©«WrT?t>^rtBt»*>*. ~> 
y 3^4ifl4iB»3B«afc2. 8-7.3X1 0* /X.X-1b 
9, -lr?5y^J:!)t>»!:£EWU^2©l»»9H«»iiS 

tc bfcv*©4 fetf, S« 1 SrJEEW*-?- 2 t H— 

[0 0 1 6] 13 (a) , (b) 14, *BWt- J: V 

(a) Htt&Ks flE1MHPHJ#SL (b) lfi»«, £E 

nm^-wm-ch 9 , hi t ic^tsai^KttH 1 

[0017] (a) m\*&&i<Dftmzmmu-?&z>& 
mm* 2 tm— ©sam^t bT»jfl:fc»j*b-c**fc 

#&Lfc ffiWSflitt&ttft^. £©«fc, fflb 

SClc^ffl bfcffiSfl*^ 2 £S#E 1 <?5^$J t vxh&m-F 

z> ^ t iz. *. -3 xmm.-rz>^k ^<om^^ 
m#>n<ommm* 2 tin <t sr«wBftat*#v«r 

JBtStmJR^bftttmrftfeftV^ b*»U jDnsfcg^b 
*<rt>, (b) B»-*i"«»!iffiWH-?2Sr«rtli-6a! 

[00 18] El_k, t75 -^^SrStSlO^t-r^r 
t(d«fc9/Em^2 j:«>ilW9Raiff^E«r/jN$< UT. ft 

^^»Ki©Jfte3M»*, f£3fc©£«*re*>ssus© 

[0 0 19] 1411, «-ffi$t)|Sf©^e»^Sr^-t-0T?, 
^Sifi#-e S U S H 9 t> *&e»*©-t 7 5 

£Pb«fc 5t~^s> K»»«F©»5»SrS«©»!»{c«toT 

So 

[0 0 2 0] i5fi, *»59CJ:M^i?x3' h^s/ 



jg*a*/jx $ < ft 5 tztf-ete < . ffw*-? 2 ©sikuc ± ^ 

2H*XJ&«:*»ft 9 imx. 5 C t ds-C^ 3 0 
[00 2 1] 

[#)*] H.t-.oSS^?,|M>4J:5i: 1 JWMKiii 
«, £lT©3&*as;fcSo 

( 1 ) m&m i~9 jc*fis-rss6* = mt<nmmmm 
ran i v ^ tern b v t -f > ^ °r 

IBfcftS. 

(2) «^ 2 K#*:i-53»* :t7 5y^ i*JE«*^- 

■W<, ^JSJ: 9 fc«il©fc:«>, 'NyKtCt© 

©«*ffca*l;h,S. 

(4) »*3«4ic#*:i-sab* : KMttx«K:*r? 
5ffi«Df^i:S«©gf-§-XS*s««t, J:9^ftv^BAK 

(5) ft*«9t^JE£;-rS5!a*:SESm j f-Sr*ofc<P 

©f$J: 9 t>S"^C»Sr«i A.* r k 5. 
[ElE©flB¥fttttM] 

[0 1 ] *388Bte#*>r v 5 ^ -jy K©«it© 
-^JSr^W-r S fc J6©m-Cfc So 
[02] ^3fet*%Wt©jE«m^tS«t©*P^ 

fb^©*f»©^aaSrSiW-rsfc«)©gl-cfcs„ 
IBS] *38MKJ:M^i'x5' h^?/ Kolfic* 

mmz®.w-i-z> fc©©Bi-cfc So 

[B4] #««-J|sf©^€»^Sr^-Mat?fcS. 
[15] *^^(c«t^-f v^i^ais' K©ffe©H 
i60!ISrfft!S-r S fe»08t* S. 

[16] mnm*kmiiRk<o&mmm&&ir®X'$, 

So 

[17] Kffiib^KJc»i-sffi«^©^ffiias 
*5<t^:y K3fe«©^3g(cJ;S^fi©i8#*^-t-^ 

[^©gftl?] 

1 -mm. 2-£E«*^ 3-flEK4K« 4 
3&K (FPC) , 8-±SBHffi. 9 -t»H«. 



JP0600014. DAT 



Page. 21 



( 5 ) 



#Pfi¥6-3 2 8 6 8 5 



[HI] 



[E9 2] 




(b) 



m 




(o) 

imur' 6 



(b) 



UTIffl- 



" S 31 



(c) 



^11 


1 1 iMVl 




1=- 







[13] 
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